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Integration by Parts gives us

fx3 Inxdx = (Inx) (%x“) - f (%) (:i-x4) dx

—1x4lnx ][dex—letlnx. ! 4+C—x4(41n34: n+cC
=7 3 ~ 4 6" """ 16 '

6. ftan_lxdx; g=tan"lx, v =1

SOLUTION Using u = tan™! x and v = 1 gives us

u=tanlx wv=x

Integration by Parts gives us

/tan_]xdx=xtan“lx—f( ] )xdx.
x2+1

For the integral on the right we’ll use the substitution w = x2 + 1, dw = 2x dx. Then we have

) 4. 1 1 o 1 fd
tan” xdx =xtan” 'x — — — | 2xdx=xtan” x—= | —
2 x24+1 2 w

1 1
=xtan_lx—5]n|w|+C=xtan_lx—Eln|x2+1|+C.

In Exercises 7-32, use Integration by Parts 1o evaluate the integral.

7. f(3x — De " dx
SOLUTION Letu = 3x — 1 and v/ = ¢™*. Then we have

u=3x—-1 v=—e"*

W=3 V=7

Using Integration by Parts, we get
f(Sx — e dx = Bx = (- F)— [(3)(—e_x)dx
=—¢ " 3x -1+ 3./‘42—Jt dr=—e"@Bx—1) -3 +C=—"*Gx+2)+C.

8. fxe_x dx

SOLUTION Letu = x and v’ = ¢~*. Then we have

Using Integration by Parts, we get .
fxe"x dx = x(—e ) - f(l)(—e_x)dx

= —xe ¥ +fe“'" dx=—x¢ * —e*+C=—""x+1+C.

9. f 22e% dx
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SOLUTION Letu = xZ and v’ = &*. Then we have

Using Integration by Parts, we get

fx2 e dx = x%e" — foex dx.
We must apply Integration by Parts again to evaluate f xe” dx. Taking u = x and v’ = &*, we get

[xexdx = xe* "f(l)exdx =xet —e* 4 C.
Plugging this into the original equation gives us

fxzexdx=x2e“‘ —Z(xe’"'—ex)+C=ex(x2—2x+2)+C.

10. fxz sinx dx
SOLUTION Letu = x2 and v’ = sinx. Then we have

u=3x° v=-—cosx
w =2x v =sinx

Using Integration by Parts, we get

fxz sinxdx = xz(— COS X} — f 2x{—cosx)dx = ~x%cosx + 2fx cosx dx.
‘We must apply Integration by Parts again to evaluate / xcos x dx. Taking u = x and v’ = cosx, we get

fxcosxdx =xsinx — fsinxdx =xsinx +cosx + C.
Plugging this into the original equation gives us

fxz sinxdx = —x2cosx + 2(xsinx +cosx)+C = —x2cosx + 2xsinx + 2cosx + C.

11. /xcostdx

SOLUTION Letwu = x and v’ = cos 2x. Then we have -
H=X v= %sin2x
I3

=1 v =cos2x

Using Integration by Parts, we get

1 1
/x cosZxdx=x (5 sin2x) - f(l) (5 sian) dx

1 1 1 1
= Ex sin2x — 3 fsiandx = Ex sin2x + Zcost + C.

12. f x2sin(3x + D dx

SOLUTION Letu =x2andv' = sin(3x 4+ 1). Then we have

H=x2 v= —%cos(3x+ 1)

#=2x v =sin(3x+1)
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Using Integration by Parts, we get
1 : 1
fo sin(3x + 1) dx = x2 (_5 cos(3x + 1)) - f(Zx) (—3- cos(3x -+ 1)) dx
= —ix cos(3x + 1) + 3 fxcos(3x + 1dx.
We must apply Integration by Parts again to evaluate f xcos(3x + 1) dx. Using u = x and v’ = cos(3x + 1), we get
[ 1. I 1
fxcos(i!x + 1)dx = gx sin(3x + 1) — f(l)§ sin(3x + 1) = §x sin(3x + 1)+ -9—008(3x + 1)+ C.

Plugging this into the original equation, we get

2 . 1 2 271 . i

x“ sin(3x + 1)dx = —gx cos(3x+ 1)+ 3 gx sin(3x + 1) + 9 cos(3x+ 1) |+ C

1 2 2
= —gxz cos(3x + 1) + 5% sin(3x +1) + 5= cosGx + 1) + C.

13. [e—x sinx dx

SOLUTION Letu = ¢~ and v/ = sinx. Then we have

Using Integration by Parts, we get

fe_x sinxdx = —e ¥ cosx — f(—e"‘)(— cosx)dx = —e ¥ cosx — f e Fcosxdx.
We must apply Integration by Parts again to evaluate f e Fcosxdx. Usingu = e~ * and v' = cos x, we get

[e_" cosxdx =e Vsinx - f(-e'x)(sinx)dx =¢ Fsinx + f e *sinxdx.
Plugging this into the original equation, we get

fe_“ sinxdx = —e " cosx — [e_x sinx + f e % sinx dx] .
Solving this equation for / e~ sinx dx gives us

1
fe_x sinx dx = -—--ie_x (sinx +cosx) + C.

14. ]e‘u cos3xdx

SOLUTION Letu = * and v = cos 3x. Then we have
u=e% u=%sin3x

u =4e% o = cos3x

Using Integration by Parts, we get
1 1 1 4
fe“ cos3x dx = e¥* (§ sin Sx) - f(4e4x) (§ sin 3x) dx = §e4x sin3x — 3 f e sin3x dx.
We must apply Integration by Parts again to evaluate f e** sin3x dx. Using u = ¢** and v/ = sin3x, we get

1
fe4x sin3x dx = —%e‘“‘ cos 3x —f4e4x (—5 cos 3.x;) dx = —%e‘u cos 3x + gfe4x cos 3x dx.
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Plugging this into the original equation, we get

| 4T 1 4

fe“ cos3xdx = —e™ sin3x — = | —=e* cos3x + = j €% cos3x dx
3 3 3 3
1 4 16
= ¥ sin3x + —e* cos3x — — / €% cos 3x dx.

3 9 9

Solving this equation for f €** cos 3x dx, we get

1
f e* cos3x dx = Ee“m sin 3x + 4 cos3x) + C.

15. fxlnxdx

SOLUTION Letu = Inx and v/ = x. Then we have

Using Integration by Parts, we get

1 1 1
fxlnxdx =x2Inx —f(— —x2) dx
2 x 2

1 1 1{x? 1
=§x21nx—%/xdx=—x21nx—§ (x_) +C= Zx2(2lnx—1)+C.

Inx
16, | —4d
fx2 *

SOLUTION Letx =Inx and v’ = x~2. Then we have

Using Tntegration by Parts, we get

| 1 1 /-1 i
n—zxdxz——lnx—f—(—) dx=—-—lnx+fx_2dx
x x x\x x

1 1
=—llnx——+C=——(lnx+l)+C.
x x x :

17. f.x_g Inx dx

SOLUTION Letu =lnx and v = x~2. Then we have

Inx 1 {x8 1 1
L =——_1 ~J+cC.
8x8+8(—8)+c 8x8(nx+8)+

18. f e” sin(2x) dx

185
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SOLUTION Let# = sin2x and v’ = e*. Then we have

U = sin2x v=e*

W =2cos2x v =¢"
Using Integration by Parts, we get

fex sin2x dx = e* sin2x — Zfe”f cos 2x dx.

We must apply Integration by Parts again to evaluate f e¥ cos 2x dx. Using u = cos 2x and v/ = e*, we get

fe‘” cos2x dx = e cos 2x — [(-~2sian)eJt dx = e* cos2x +2]eJc sin2x dx.
Plugging this into the original equation, we get

[e" sin2x dx = &* si112,\c—2[ej'E cos2x +2fexsin2xdx] =" sin2x — 2¢* coe;2x—4feJr sin2x dx

Solving this equation for f e* sin2x dx gives us

1

fex sin2xdx = gex(sin 2x —2cos2x) + C.
19, [x cos(2 — x)dx
SOLUTION Letu = x and ¢’ = cos(2 — x}. Then we have

u=x v=-—sin{Z—x)

wW=1 v =cos(2-x)
Using Integration by Parts, we get

f xcos8(2 —x)dx = —xsin(2 — x) — f(l)(— sin(2 — x)) dx

—xsin(2 —x) + f sin(2 — x}dx = —xsin(2 — x) +cos(2 —x) + C.
20. fxz Inxdx

SOLUTION Letu = Inx and v’ = x2. Then we have

H=Inx v

Using Integration by Parts, we get

21. [xe dx

SOLUTION Letu = x and v’ = 2*. Then we have

2)[
:x —_
“ In2
=1 v =2F
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Using Integration by Parts, we get
2% 2F x 2 1 x 2% 1 2% 2% 1
Pdx=x|—=)- D =odx="o—— [ 2¥dx = —— . =—[|x—— C.
fx * x(an) f( "z = T7 T2 =3 " in2 (ln2)+c n2 (x 1n2)+

22, fx sec? x dx

SOLUTION Letu = x and v’ = sec? x. Then we have

H=X v =tanx

'
=1 v =secx

Using Integration by Parts, we get

[xseczxdx=.xtanx——f(1)tanxdx=xtanx—ln|secx|+C.

23 f(InJc)2 dx

SOLUTION Letu = {Inx)? and ' = 1. Then we have
U= (11’11)2 v=x
;2 '

Ww=—-Inx v=1
X

Using Integration by Parts, we get

f(lnx)2 dx = (lnx)z(x) - [ (% lnx)xdx = x(lnx)2 - 2flnxdx.

‘We must apply Integration by Parts again to evaluate f Inx dx. Using u = Inx and ¥’ = |, we have

1
flnxdx:xlnx—f—-xdx=x1nx—fdx=x1nx—x+C.
x .

Plugging this into the original equation, we get

f(]nx)zdx =x(nxP? —2(xhx —x)+C =x [(mx)2 —-2lnx +2] +C.

24, fcos_1 xdx
SOLUTION Letu =cos™! x and v' = 1. Then we have

l -~

H=cos 'x v=x

—1
W= — =1

V1i-x2
Using Integration by Parts, we get
—x
fcos_l xdx =xcos lx — f ———dx.
V1 —x2
We can evaluate f —_xz_ dx by making the substitution w = 1 ~ x2. Then dw = —2x dx, and we have
l—x%

1 —2xd 1
fcos_lxdx=xcos_1x—-2- ——xzxcos_lx—ifw_l/zdw

1
=xcos x — 5(2w1/2)+C=xcos_1x—\/1 -2 +C.

28, f sin~! xdx




788 CHAPTER 7 | TECHNIQUES OF INTEGRATION

SOLUTION Letw =sin~!xand o' = 1. Then we have

u=sin"lx v=ux

! L /

W=—— v =1
Vi-x2

Using Integration by Parts, we get

fsin_] xdx = xsin”

l:c—»[—--ax—dx
. \/I—.vc2 .

x
We can evaluate f —\/—:2 dx by making the substitution w = 1 — x2. Then dw = —2x dx, and we have
l—x

1 —2xd 1
fsin_lxdx =xsin_lx+ #=xsin'1x+§fw_l/2dw

E /1 — x2

1
=xsin_1x+5(2w1/2)+C=xsin']x+w/l -x24c.

26. fsec_l xdx

SOLUTION We are forced to choose # = sec—! x, v’ = 1, so thatu’ =

I — v hy
a“d v X USlng Integratlon l)y pal s
we get'

_ xdx Ly _[ dx
xvx2—1 Vxi—1
Via the substitution v x2 — | = tan & (so that x = sec & and dx = sec 8 tan 0840), we pet:

48
fsec_lxd,\’:xsec_lx—fﬂtan—e——=xsec"'x—fsec9d9

jsec"lxdx =xseclx =xsec

tan 8

=xsec_lx—1n|scce+ta.n9|+C=xsec_].x—ln|x+\/x2—1I+C'.

27. fx 5 dx

SOLUTION Letu = x and v’ = 5°. Then we have

Using Integration by Parts, we get

5* 5% x 5% 1
X — I it = —— X -
fo dx_x(lnS) .[(l)lnS ax In5 In5 S dx

X551 5 5% 1
=" _ (2 == (- —VY+c
05  InS (In5)+c ns (x 1n5)Jr

28, f(sinx)SJ'r dx
SOLUTION Letu = 5% and v’ = sinx. Then we have
u=5% v=—Cosx
¥ =(In55 v =sinx
Using Integration by Parts, we get
fsinx ' dx = —5"cosx — f{—cosx)(ln 5)5* = -5 cosx +In5 f cosx 5% dx.

We must apply Integration by Parts again to evaluate [ cosx 5% dx. Using # = 5* and v/ = cos x, we get

fcosx % dx =5 sinx — f(]n 5)5* sinx dx.
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Plugging this into the original equation, we get
f sinx5%dx = -5 cosx +1n5 (5" sinx — f(ln5)5x sinxdx) .

Solving this equation for | sinx 5% dx, we get
X

fsinxSx ax = ———
14+ (In5)2

[(In5)sinx —cosx] + C.

29. f xcosh2x dx
SOLUTION Letu = x and v’ = cosh2x. Then we have
H=x v= % sinh2x

a =1 v =cosh2x

Using Integration by Parts, we get

1
[x cosh2xdx =x (-]2- sinh2x) - f('l) (5 sinh Zx) dx

1
= Ex sinh2x — % fs'thxdx = %x sinh2x — %coshbc +C.

30. f tanh™! (4x) dx
SOLUTION Using & = tanh~! 4x and v = 1 gives us

u = tanh~ ! 4x va=x
4
'
U = ——
1—16x2

4
tanh™! 4x dx = x tanh~! 4x — —— | xdx.
1~ 16x2

For the integral on the right we’ll use the substitution w = 1 — 16x2, dw = —32x dx. Then we have

=

Integration by Parts gives us

1 fd 1
ftanh“4xdx =xtanh_14x+§f_w=xtanh_'4x+§ln|w|+C
w

1
= xtanh~ ! 4x + gl = 16x2| + C.

31, f.‘sinh_l xdx

SOLUTION Using u = sinh~! x and v’ = 1 gives us
u=sinh"lx v=x
; 1

W =——— 'U’=1

_\/1+x2

Integration by Parts gives us

1
fsinh_lxdx=xsinh_]x—f —— | x dx.
Vi+x2

For the integral on the right we’ll use the substitution w = 1 + x2, dw = 2x dx. Then we have
1 { dw
o i el sl
sith” " xdx =xsinh™ x — = | — = xsinh - +C
/ |5 PR

=xsinh_1x—\/1 +x2+0C.
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32. [(cos x)coshx)dx
SOLUTION Let# = cosx and v’ = coshx. Then

H = COSX v=sinhx
' . ’
u' = —sinx v =coshx

Integration by Parts gives us

] cos x coshx dx = cosx sinhx — f(— sinx) sinh x dx = cos x sinhx + f sinx sinh x dx.
We must apply Integration by Parts again to evaluate f sinx sinhx dx. Using # = sinx and v’ = sinhx, we find

] sinx sinhx dx = sinx coshx — ] cos x cosh x dx.
Plugging this into the original equation, we have

fcosxcoshx dx = ¢cosx sinh x +sinxcoshx—fcosx coshxdx.

Solving this equation for f cos x cosh x dx yields

1

[cosxcoshx dx = E(cosxsinhx + sinx coshx) + C.

33. Use the substitution # = x!/2 and then Integration by Parts to evaluate f eV dx.
SOLUTION Letw = x'/?. Thendw = %x‘”zdx, ordx =2x/2 dw = 2w dw. Now,
feﬁa'x =2[wewdw.
Using Integration by Parts with w = w and v/ = ", we get
2[ we” dw = 2(we” —e™) + C.
Substituting back, we find

feﬁdx=2e~/’7(ﬁ— H+C.

. 2
34. Use substitution and then Integration by Paris to evaluate f x3e dx.
SOLUTION Letw = x2. Thendw = 2x dx, and

1
ijeIZ dx = Efwewdw.

¥ Then we have

Using Integration by Parts, we letu = wand v/ = ¢
fwewdw = we” — f(l)ewdw =we” —e¥ +C.

Substituting back in terms of x, we get

3 x? _l 2x2_x2
[xe dx—z(xe e)+C.

In Exercises 35-44, evaluate using Integration by Parts, substitution, or both if necessary.

3s. fxcos dxdx
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SOLUTION Letu = x and v' = cos4x. Then we have
UH=x U= % sin 4x
' =1 v =cosdx

USlIlg Intcgrﬂtlon by Pa.rts, we gert
f - 4x—f(1)—Sln4 d - - = 4§ S4x +C
X COSs 4 d = —X5In = 1n 4x
osax dx X dxX XS O

1 1
= 4—1 sindx + Ecostl»x +C.

36. fln(lnx)dx
X

SOLUTION Letw = Inx. Then dw = dx/x, and we have
In{Inx) d
fu =f.nwdw
x

Now we can use Integration by Parts, letting ¥ = Inw and v/ = 1. Then v’ = 1 /w, v = w, and

1

flnwdw: wlnw—f——(w)dw: whnw —w+ C.
w

Substituting back in terms of x, we get

d
f M =(nx)In{nx) —-lnx +C.
x
xdx
TR
Vx4

SOLUTION ILetu=x+1.Thendu =dx, x =u—1,and

xdx _ (u—l)du_ L_L _ 1/2 _ =172
[ = (G )= [

= §u3/2 —uw?yc= %(x + 132 o+ D2 4

38. f sin{lnx) dx
SOLUTION Letx =sin(lnx) and v’ == 1, Then we have

u = sin(in x) v=ux
o = cos{(lnx} V=1
x

Using Integration by Parts, we get

cos(ln x)

fsin(lnx) dx = xsin(lnx) — f(x) dx = xsin(lnx) — / cos(lnx) dx.
We must use Integration by Parts again to evaluate f cos(Inx) dx. Let ¥ = cos(inx) and v’ = 1. Then
f sin(lnx) dx = x sin(ln x) — I:x cos(Inx) — f(— sin{ln x)) dle
= xsin(lnx) — x cos(lnx) — f sin(lnx)dx.

Solving this equation for [ sin(lnx) dx, we get

fsin(]nx)dx = %[sin(lnx) — cos(lnx)] + €.

39. [cosxln(sinx) dx

M
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SOLUTION Letw == sinx. Then dw = cosx dx, and

[cosx In(sinx}dx = f]nwdw.

Now use Integration by Parts with # = Inw and v' = 1. Then &’ = 1 /w and v = w, which gives us

fcosx In(sinx)dx = f Inwdw =wlnw —w+ C = sinx In(sinx) —sinx + C.

40. [x3(x2+ D2 dx
SOLUTION Letu = x2 + 1. Then du = 2x dx, 2 =u—1and

1
fx3(x2+ l)lzdx = Efxz(x2+ 1)122xdx = %f(u— l)ulzdu = % ([umdu —fulzdu)

L1 g4 1 93 Voo a2 13
R T C== - B34
2(14“ ER R T A A

41. f sin +/x dx

SOLUTION  First use substitution, with w = /% and dw = dx/(2./x). This gives us

fsinﬁdx= QJ—%@:Z[H}Sinwdw.

Now use Integration by Parts, with ¥ = w and v" = sinw. Then we have

fsinﬁdx=2fwsinwdw=2(—wcosw—[—coswdw)

= 2(—wcosw + sinw) + € = 2sin/x — 2+/xcos /x + C.

42. f JxeVFdx
1

SOLUTION Letw = ./x. Thendw = 5 dx and

fﬁeﬁdx = 2[ wret dw.
Now, use Integration by Parts with u = w? and v = e¥. This gives
fﬁeﬁdx = 2] wle¥ dw = 2w — 4/ we' dw.
We need to use Integration by Parts again, this time with ¥ = w and v’ = ¢". We find
fwewdw = we® —[ewdw =we” - ¥ +C;
finally,

fﬁeﬁ dx = 2we? — dwe? +4e¥ + C = 2xeV™ — 4\/53‘/E +aevE g

4. f 1n(lnxiclnx dx

SOLUTION Letw =Inx. Thendw = dx/x, and

[0 _ [y dw,

X

Now use Integration by Parts, with # = Inw and v* = w. Then,

1 5
=lnw v=—-w
“ 2
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and

In(lnx)Inxdx 1 4 1[ 1 5 b w?
T e Cw - — N — =
f o 2w nw 5 wdw 2w Inw 213 +C

= %(lnx)2 In{lnx) — dl{(lnx)2 +C= i(lnx)2[2ln(lnx) - 11+ C.

44, [x tan~! x dx

SOLUTION Using Integration by Parts with 4 = tan~! x and v" = x, we find

fxtan_ixdx—lxztan‘"lx—lf % dx—lxztan_lx—lf(l ! dx
2 2/ 142277 2 2 14 x2

1

1 1 1
= Exztan_ x—§x+§tan_1x+c.

In Exercises 45-50, compute the definite integral.

2
" 45, f xe™ dx
0

SOLUTION Letu=xandv’ =’ Thenw' =1landv = éegx. Using Integration by Parts,

2 f2(1)1e9x dx (1 or |1 9x)
- - =[=xe™ — —e

(218 _ 1 18 1 _ 1 18 _ 18 _ 1 18
_(ge Sle 0 81(]) —81(186 e +1)—18(17e + 1)

2 1 2
f xex dx = —xe™
0 9

3
46. f Inxdx
1

SOLUTION Letu =Inx and v/ = 1. Then &’ = 1/x and v = x. Using Integration by Parts,

3

3
[ Inxdx =(xlnx—x)| =3m3-3~(DInl—-1)=3In3 -2
1 1

4
47. f x4 — xdx
0

SOLUTION Letu=4—x . Thenx =4 — u, du = —dx and

4 u="0 u=0
f v = xdx =f @ — wyu'? (—du) = —f @ul/? — P2y gy
[H] u

u=4

=4
- f (4u!? — i3y gy = ((4)

232 252 ‘4
=0

3 5 /o

8 3m. 2,5m. 64 64 128
=@y @y o o
3( ) 5( ) 3 5 15

/4
48. f xsin(2x) dx
0

SOLUTION Letu =xande =sin2x. Thena' =l and v = —% cos 2x. Using Intcgraﬁon by Parts,

n/4 fn/4( 1 2 dr = ( 1 2y + (l) sin2x
, A 2005 x| dx = 2Jccos x 2 2
1/n my 1 . gm 1

mf4

/4 i .
f xsin(2x}dx = ——x cos 2x
0 2

0



e EEEEE— |

794 CHAPTER 7 | TECHNIQUES OF INTEGRATION

4
49.[ ~x Inxdx
1

SOLUTION Lety =lnxand v/ = /x. Thenu’ = 1/x and v = $x%/2. Using Integration by Parts,
3 g Y

4 pda 2 2 2 4
o i g = (2332 ma — 2 24302
| ﬁ 3x X (3.JC nx 3 3X )’l

2 3p 2\ 2,30 2) 2 2\ 16 28
== ~Z)| =243 (m4-2)-2Z =—Ind4- =,
3x Inx 3)), =3 n4 3 3(l) 0 n 5

4 2
] \/Zlnxdx=§x3/21nx
[

T3 3

1
50./ tan~! x dx
1)

SOLUTION Letu = tan—! x and v' = 1. Then we have

Integration by Parts gives us

1
ftan_lxdx=xtan_lx—f( 3 )xdx.
x4 +1

For the integral on the right we'll use the substitution w = x? + 1, dw = 2x dx. Then we have
1 {d 1 1
ftan_lxdx =xtan 1 x — Ef_ﬂ =xtan~lx — Elniwl-&C:xtan_lx - §1n|x2+1|+C.
w

Now we can compute the definite integral:

L 1 ! 1 1
.[0 tan~! x dx = (xtan_lx - Eln|x2+ l|)‘0= ((l)tan_l(l)— Ean) —{0) = E - 51112.

51. Use Eq. (5) to evaluate [x“e" dx.

SOLUTION
[Jc“eJr dx =x%e" - 4fx3ex dx = x*e* —4 [x3ex - 3fx28x dx]
= xtet —4x3e* + l2fx2ex dx = x%e* - ax3e® +12 [xzex - 2fxe"' dx]
= xtet —4x%e 412525 — 24] xet dx = x*e’ —4x%e* 4 12x%¢5 — 24 |:xex - f e* d:c:|

= xtet a3t 4+ 1252 — 24 [xe* — ex] +C.
Thus,

[x4ex dx = e“(x* — 4x3 + 12x% — 24x +24) + C.

52. Use substitution and then Eq. (3) to evaluate f e’ dx.

SOLUTION Letu = 7x. Then du = 7dx, and

1 1
f e dx = = f (Ixyre™ (7dx) = = f ute du.
Now use the result from Exercise 51;

1
fx4e7x dx = 7—5e“ [ — 4u® + 1242 = 24u + 241+ C
1
= -7367"[(795)4 —4(7x) +12(Tx)% — 24(Tx) + 241 + C

1
= 7—5e7x[2401x4 —1372x% + 588x% — 168x + 24] + C.
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53, Find a reduction formula for f x"e™* dx similar to Eq. (5).

SOLUTION Letu = x" and v’ = ¢~ *. Then

Using Integration by Parts, we get

[x"e_x dx = —x""e™ — fnx"_l(—e"x)dx = —xtp™* +nfx"_]e_x dx.

54. Evaluate f.r" Inx dx for n # —1. Which method should be used to evaluate f x " Vinx dx?

SOLUTION Letu = lox and v’ = x". Then we have

xn+l
g=Inx v=
n+1
u = ! v =x"
X
and
n-1 1 n+l1 n-1 1
fx"lnxdx:x lnx—f—-x dr="2 Inx — fx"dx
n+1 x n+1 n+1 n+1
xn+1 1 xn+1 xn+l 1
= Inx — . = Inx — C.
n+1l n+1 n+1 n+]( * n+l)+
Forn = —1, fx_l In x dx, use the substitution ¥ = Inx, du = dx/x. Then

2
1
fx_l lnxdx:judu: %--{-C: 5(1nx)2+C.

In Exercises 55-62, indicate a good method for evaluating the integral (but do not evaluare). Your choices are algebraic
manipulation, substitution (specify u and du), and Integration by Parts (specify u and v'). If it appears that the techniques
you have learned thus far are not sufficient, state this.

55. fﬁlnxdx

SOLUTION Use Integration by Parts, with # = Inx and v" = /.
2_
56. f oV
: 2x

SOLUTION Use algebraic manipulation: -

x3
57. f —_—dx
V4 —x2 )

SOLUTION Use substitution, followed by algebraic manipulation: Letu =4 — x2. Thendu = —2xdx, x2 = 4 —u,

and
[ s [ TR [ = ()

dx
58. f —_—
vd—x2
SOLUTION The techniques learned so far are insufficient. This one requires the technique of trigonometric substitution.

2x+3
59,
.[x2+3x+6




